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7HQQLV LV FXUUHQWO\RQHRI WKHPRVWSXEOLFL]HG VSRUWV LQ WKHZRUOG7KH IDFWRUV WKDWGLVWLQJXLVK WRSDWKOHWHV
IURPPHGLXPFODVVSOD\HUVDUHPDLQO\WKHLUOHYHORIDGDSWDWLRQWRFKDOOHQJLQJVLWXDWLRQVDQGWKHLUUHDFWLRQWLPHLQ
WLPHFULWLFDOVLWXDWLRQV6LQFH WKHVH IDFWRUVDUHH[WUHPHO\GLIILFXOW WRDVVHVVREMHFWLYHPHWKRGVRIPHDVXUHPHQW
DUH XVHG SDUWLFXODUO\ IRU WKHLU HYDOXDWLRQ 7KHVH REMHFWLYH PHWKRGV DUH GHVLJQHG WR KLJKOLJKW FRUUHFWQHVV DQG
HGXFDWLRQDOGHYHORSPHQWRIWKHFRDFKLQJSURFHVVLQFROODERUDWLRQZLWKWKHWHFKQLFDOWHDP0RWRUOHDUQLQJLVDQ
LQWHUQDOSURFHVVUHODWHGWRSUDFWLFHDQGH[SHULHQFHSHUPDQHQWO\GLUHFWHGE\FKDQJHVDQGPRGLILFDWLRQVRIRQH¶V
DSWLWXGHV &RNHU 	 )LVFKPDQ  0RWRU SHUIRUPDQFH LV LQIOXHQFHG E\ GHFLVLRQ SHUFHSWLRQ DQG DFWLRQ
/DQGHUV	$UHQW,QRUGHUWRREWDLQWKHPRVWHIILFLHQWGHYHORSPHQWLQVSRUWVDFTXLULQJWKHDFWDFWLRQRU
PRWRUVNLOOVDUHHVVHQWLDOQRPDWWHUWKHSUDFWLFHGW\SHRIVSRUW0RUHRYHUWKHH[HFXWLRQRIDFHUWDLQWHFKQLTXHLQ
VSRUW DFFRUGLQJ WR DQ LQGLYLGXDO¶V SDUWLFXODULWLHV FDQ EH RI JUHDW KHOS IRU WKH FRDFK GXULQJ WKH LQVWUXFWLRQDO
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HGXFDWLYHSURFHVV7KHHIILFLHQF\RIPRYHPHQWVUHTXLUHVWKHLUVWDELOLW\RYHUWLPH7KHVWDELOLW\RIPRYHPHQWVRU





VSRUW KDV LWV RZQSDUWLFXODULW\ZH FDQQRW DVVHUW WKDW D FHUWDLQ W\SHRIPRYHPHQW LV JHQHUDOO\ IDYRUDEOH IRU DOO
VSRUWV 7KXV WKH LQWHQWLRQ RI WKLV VWXG\ LV WR VKHG OLJKW RQ QHXURPXVFXODU FRQWURO LQ WHQQLV0RWRU FRQWURO LV
GLIIHUHQWO\GHYHORSHGDFFRUGLQJWRDJH
0RWRU FRQWURO FRRUGLQDWLRQ LV LQFUHDVLQJ RYHU WLPH 9DQGRUSH  EXW LW EHFRPHV UHJUHVVLYH ZLWK DJH




RI LQWHUQDO DQG H[WHUQDO VWLPXOL DWWHQWLRQ EHKDYLRU HPRWLRQV DQG FRJQLWLRQ$WKOHWHVPXVW HVSHFLDOO\ OHDUQ WR
FRRUGLQDWH WKHLUPRYHPHQWV LQFKDOOHQJLQJVLWXDWLRQV%XWWRQHWDO7KH\KDYHFRQVWUXFWHGDGLDJUDPRI
KXPDQ PRYHPHQW FRQWURO EDVHG RQ WKH %HUQVWHLQ¶V PRGHO IURP  9RHOFNHU5HKDJH  SURSRVHG D
VFKHPH RI PRWRU DSWLWXGHV DFFRUGLQJ WR VWUXFWXUH FRPSOH[LW\ GLIILFXOW\ DQG IDPLOLDULW\ 7KH FRRUGLQDWLRQ
HIILFLHQF\FDQEHH[SODLQHGVHSDUDWHO\DFFRUGLQJWRWKHVXEMHFW¶VGRPLQDWLQJDUP+XJKHVHYDOXDWHGWKH
GLIIHUHQFHV EHWZHHQ OHIWKDQGHG DQG ULJKWKDQGHG SHRSOH DFFRUGLQJ WR WKH EUDLQ KHPLVSKHUH VLJKWLQJ D




















WKH GLVSOD\HG JUDSKLF SURILOH 7KH SDUWLFLSDQW YLHZV WKH HIIHFWV RI KLV DFWLRQV RQ WKH VFUHHQ GXULQJ WKH ZKROH
PRYHPHQWEDVHGRQWKHUHFHLYHGGDWDDQGKDVWKHSRVVLELOLW\WRFRQWURODQGSHUPDQHQWO\DGMXVWKLVPRYHPHQWWR
IROORZWKHJLYHQPRGHODVDFFXUDWHO\DVSRVVLEOH'XULQJWKLVSURFHVVWKHKLJKVSHHGQHXURPXVFXODUFRQWUROZDV
PRQLWRUHG   EUHDN DORQJ ZLWK WKH ORZVSHHG FRQWURO  VSHHG HDFK WDVN EHLQJ UHSHDWHG  WLPHV
$VVHVVPHQWRIQHXURPXVFXODUFRQWUROZDVDFKLHYHGDIWHUVFRULQJV\VWHPGHYLVHGE\+LOOHULQDQGSUHVHQWHG















WKH SURSRVHG JUDSKLF PRGHO 7KHPRUH WKLV JUDSK LV VWUDLJKW WKH PRUH FRUUHFW WKH WDVN ZDV FRPSOHWHG (DFK
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H[HFXWLRQLVJLYHQDVFRUHDQGDWWKHHQGRIWKHWDVNDWRWDOVFRUHLVFDOFXODWHG$WWKHHQGRIWKHVLPXODWLRQWDVNV
ERWK WDVNV ZHUH VXPPHG LQ RQH VFRUH ,Q RUGHU WR LGHQWLI\ WKH SOD\HU¶V GRPLQDWLQJ DUP DQG ODWHUDO\ WKH
SDUWLFLSDQWV ZHQW WKURXJK D WDSSLQJ DQG WUDFLQJ WDVN 7KH WDSSLQJ WDNV FRDUVH FRRUGLQDWLRQ ± WR WDS DVPDQ\
SRLQWV ZLWK D SHQ LQ D VTXDUH ZDV PDGH LQ D  VHFRQGV WLPH IRU HDFK KDQG DQG WKH WUDFLQJ WDVN ILQHU
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RI OHIWKDQGHG SOD\HUV ZDV GLIIHUHQW IURP WKH VFRUHV RI ULJKWKDQGHG SOD\HUV LQ ERWK JLYHQ WDVNV ZLWK D
VLJQLILFDQFH WKUHVKROG RI S    $PELGH[WURXV SOD\HUV RQO\ GLIIHU IURP OHIWKDQGHG SOD\HUV S    7R
DQDO\]HWKHGHJUHHRIDVVRFLDWLRQEHWZHHQWKHVLPXODWRUDQGVFRUHVREWDLQHGGXULQJWKHPRWRUFRRUGLQDWLRQWHVWV
ZHXVHG WKH3HDUVRQDQDO\VLV7KUHH VLJQLILFDQW OLQHDUFRUUHODWLRQVZHUH VKRZQ IRU WKH ULJKWOHIW WUDFLQJ WDVNV
ZLWKDQHJDWLYHVFRUHRIU S SDWWKHULJKWOHIWWDSSLQJWDVNU S SDQG
WKH WDSSLQJDQG WUDFLQJGLIIHUHQFH WDVN IRU WKHULJKWKDQGU S  S WKHVHQHJDWLYHFRUUHODWLRQV
VKRZWKDWWKHVLPXODWLRQVFRUHWRWDORISRLQWVZLOOEHKLJKHUDVWKHGLIIHUHQFHEHWZHHQWKHOHIWDQGWKHULJKWKDQG
ZLOOEHVPDOOHURUWKHVFRUHGLIIHUHQFHIRUWKHVDPHKDQGZLOOEHORZHUGXULQJWKHWDVNV,QWKHFDVHRIORZEUHDN
VLPXODWRU HYDOXDWLQJ WKH DGDSWDWLRQ OHYHO WR KLJKHU OHYHOV VDPH WDVNV ZHUH LGHQWLILHG DV WKH RQHV SUHYLRXVO\
SUHVHQWHGEXWZLWKGLIIHUHQWFRUUHODWLRQVWKHUHIRUHDWWKHULJKWOHIWWUDFLQJWDVNU S DWWKHULJKWOHIW
WDSSLQJWDVNU S SDQGWKHGLIIHUHQFHEHWZHHQWDSSLQJDQGWUDFLQJWDVNVIRUWKHULJKWKDQGU 





2XU UHVXOWV KDYH KLJKOLJKWHG GLIIHUHQFHV EHWZHHQ WKH ODWHUDOLW\ RI WKH SOD\HUV DQG WKHLU HIILFLHQF\ LQ WKH
QHXURPXVFXODU FRQWURO WDVN ,Q WKH FDVH RI KLJK EUHDN WDVN  WKHUHZHUH QR GLIIHUHQFHV EHWZHHQ WKH WHQQLV
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